3/12 Nail-Glued Roof Truss: 2' on Center, 20'-8" to 28'-8" Spans by Granum, Hans et al.
3/12 NAIL-GLUED ROOF TRUSS —  ---- 2' ON CENTER, 20 -8" TO 28 -8" SPANS
TO BUILD THIS 3/l2  TRUSS YOU WILL NEED THIS MATERIAL
PEA K  SC A B  O N  OTHER SIDE
TOP CH O RD  
L O N G  D IA G O N A L  
SCA B  -  
SHORT D IA G O N A L  
B O T T O M  CH O RD
2 TOP CH O RD S
i
2 BO TTO M  C H O RD S
2 L O N G  D IA G O N A L S 2 SHORT D IA G O N A L S
SM A LL  HEEL GUSSET O N  OTHER SIDE
2 LARGE HEEL GUSSETS 2 SM A LL  HEEL GUSSETS 2 IN T ER M ED IA T E  GUSSETS 1 PEAK  GUSSET
2 SPLICE PLATES 3 SC A B S
f O
GLUE
7
N A IL S
1 MEASURE SPAN
D eterm ine the span (out-to-out dimension of exterior wall plates) and also the am ount of overhang desired.
ORDER MATERIAL
From  the order schedule below, determ ine the size of pieces needed.
Exam ple: A span of 24/-8 // requires one 2" x 4" x 12' and one 2" x 4" x 14' for the bottom  chords.
ORDER SCHEDULE
SPAN
TWO TOP CHORDS*t
TWO BOTTOM CHORDSt
TWO LONG DIAGONALSt 
TWO SHORT DIAGONALSt
THREE SCABS
TWO BOTTOM-CHORD SPLICE PLATES
GUSSETS
GLUE
NAILS
20 '
8 ‘
2 1
0" 4" 8
22 '
0" 4" 8
23'
Two
2" x 4" x 14'
O ne  2 "  x 4 "  x 1 0 ' 
O ne  2 "  x 4 "  x 1 2 '
4" 8"
24'
0" 4" 8
25'
0" 4" 8
26'
0" 4" 8"
27'
0" 4" 8"
Two
2" x 4" x 16'
Two2" x 4" x 12' O ne 1 "  x 4 "  x 1 2 ' O ne  2 "  x 4 "  x 1 4 '
28'
0" 4" 8
Two2" x 4" x 18'
Two2" x 4" x 14'
Two2" x 4" x 8'
O ne 2 "  
x 4 "  x 1 4 ' 
O ne  2 "  
x 4 "  x 1 6 '
Two2" x 4" x 10'
One I " x 4 " x 8
V2" x 4' x 8' Plyscord.** One sheet for 3 trusses.
1 lb. Casein Glue, Grade “A ”
156 4-d and 32 6-d Nails
♦Provides the amount of overhang shown in the Cutting Schedule ( “ O ”  of Fig. 3 ) .  If greater overhang is desired, increase length of fop chords. 
tU se  1450 p .s.i. stress grade. Apply grading provisions to entire length of piece. Moisture content of lumber should be between 12 and 18 per cent. 
** Exterior plywood is recommended for humid areas. ________
3 CUT MEMBERS ACCORDING TO THIS SCHEDULE (Cut one pattern truss first.)
CUTTING SCHEDULE
SPAN
OCS 2 r 2 2 ’ 23# 24' 25' 26' 27' COcs
8 " 0 " 4" 8 " 0 " 4" 8 " 0 " 4" 8 " 0 " 4" 8 " 0 " 4" 8 " 0 " 4" 8 " 0 " 4" 8 " 0 " 4" 8 "
Uncut Member
BOTTOM CHORDS
Member “ C”
lO'-O" 12'-0" 14'- 0"
10'- 8" i r - o " 1 1 4 " 11'-8" 12'-0" 10'-4" 10'- 8" i r - o " 1 1 4 " i r - 8 " 12'-0" 12'-4" 12'-8" 13'-0" 13'-4" 13'-8" 14'- 0" 12'-4" 12'-8" CO 1 0 13'-4" 13'-8" 14'- 0" 14'- 4" 14'-8"
TOP CHORDS Cut Top Chords Only If Less Overhang Than That Listed in Item “O ” Is Desired.
SHORT DIAGONAL* “ D” 19" 20" 21" 22" 23" 24" 25" 26" 27"
LONG DIAGONAL Use Material Left After Cutting Short Diagonals
BOTTOM-CHORD SPLICE PLATES Two Pieces 1" x 4" x 24"
SCABS Two Pieces 1" x 4" x 8"; One Piece 1" x 4" x l6  "
HEIGHT (Inside Dimension) “ H” 31" 31 Vi" 32" 32 v2" 33" 33 V2" 34" 34 Va" 35" 35 Vi” 36" 36 Vz" 37" 37 y2" 38" 38 V2 " 39" 39 V2 " 40" 40 V2" 41" 41 y2" 42" 42 y2" 43"
EXTENSIONt “ E” 40 Vs" 38 Vs " 36" 34" 32" 29 % " 27% " 25 % " 4 7 Vs" 45 % " 43 Vi" 41 V2" 39% " 37% " 35 Va " 33 y»" 31 V4" 29 ’/b " 27" 25" 47" 44 7/s " 42 7/s " 40 % " 38 % "
OVERHANG+ “ O” 39" 37" 35" 33" 31" 29" 27" 25" 46'A" 44 y4" 42 V4" 40 ’A " 3 8 ’A " 36 y4" 34 y4" 32 V* " 30 Va" 28 y4" 26 y ." 24 V4 " 45 V2" 43 y2" 41 y2" 39 y2" 37V2"
DIMENSION “A ” 6'- 4" 6'- 8" 7‘- 0" T -  4" 7'- 8" 8'-0" 8'-4" 8'-8" 9'- 0"
CUT GUSSETS
Using this diagram , cut the necessary gussets for the pa ttern  truss. T he diagram  shows a m ethod of cutting all gussets for three trusses from one 4 ' x 8 ' sheet of plyscord. See bo t­tom of page for simplified m ethod of cutting gussets in quantities. M ake sure the grain of the plyscord runs parallel to the bottom  chord.
k "
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1 6 '
- J
3 6 " 12" 1 2 ' 12 12' 1 2 '
♦Cut one short diagonal from each piece of 2" x 4" ordered for diagonals, 
t  If top chords are purchased in accordance with Order Schedule, these dimensions result.
START PATTERN
Put top and bottom  chords into position. T op  chords should m eet at center line. If  either m em ber of the bottom  chord is w arped, it should be placed w ith crown up.
C ut the extension of the top chord to obtain the desired overhang.
Lay the short diagonals into place.
CENTER LINE
TOP CH O RD
11 NAIL GUSSETS
Use 4-d nails for nailing gussets and 6-d nails for scabs and splice plates. Space nails 4 inches ap art in two rows. Drive nails so heads are buried in the plywood.
CUT LONG DIAGONAL
To make the long diagonal, take one of the two rem aining 2" x 4 " ’s. Place one end against both the bottom  chord and the short diagonal at their intersection ( “F ” ).
Lay the other end of the long diagonal over the peak joint. M ark on the long diagonal the point at which it intersects the bottom  edge of the top chord and also the center line. (Be­fore marking, rotate the long diagonal so tha t a square cut can be obtained.
R epeat procedure for the right long diagonal.
CENTER LINE
TOP CHO RD
BO TTO M  C H O RD
12 ERECT TRUSS
T o erect the truss, place it in an inverted position w ith the ends resting on the wall plates. Swing the truss into position w ith a pole.
8  COMPLETE JIG AND PATTERN
Nail 8 more 2" x 4 "  jig blocks into place as shown. This completes the jig and the truss is ready for gluing and  nailing.
CHECK PATTERN
•  Recheck alignm ent on all members. Be sure all m embers are tight along the center line. Place additional blocks where needed.
•  P lace gussets in position on the truss and check tor proper fit. M ake sure the. edges do 
not extend beyond the top and bottom  chords in such a way as to interfere w ith rcjof sheath­
ing or ce ilin g  m aterial.
•  Disassemble the pa ttern  truss.
•  Use m embers of disassembled truss as pa ttern  for cutting the m embers of all trusses to be built.
•  Assemble trusses, using blocks and chalk lines as a jig. Proceed with gluing and nailing.
CONSTRUCT JIG
Lay out a chalk line equal to the span and draw  center line through it. M ark off dimension “H ” on center line.
Lay out top-chord chalk lines from peak to heel joints. Divide these lines with perpendicu­lar lines at dimension “ A ” (Dimensions “H ” and “A” for the different spans are given in the C utting Schedule, Figure 3.)
Nail 2" x 4" jig blocks as shown on diagram.
CENTER LINE
PEA K  JO IN T
V '
1
i________ n  P 1
■3 V s "
HEEL JO IN T 2 "  x 4 "  x 3 '- 0 "  J IG  BLO CK 2 " x 4 "  J IG  BLO CK
SP A N
10 MARK FOR GLUING
Place all the gussets on the truss as shown in the diagram . M ark around their outside edges, remove, and apply glue w ithin the areas of the gussets. (See instruction sheet, “Nail-gluing of Roof Trusses and Fram es.” )
N ail gussets, the splice plate and scabs as shown in Figure 11. Rem ove truss from  the jig. Turn the truss over. G lue and nail the 2 gussets, scab, and splice plate on the other side.
Stack the com pleted trusses. Let glue set 24 hours before handling trusses.
PEAK
HEEL GUSSET
1 "  x 4 "  x 2 '- 0 "  SPLICE PLATE
TW O  GUSSETS , SC A B  A N D  B O T T O M -C H O R D  SPLICE PLATE FOR OTHER SIDEC
13 BRACE TRUSSES
Brace top chords by using continuous pieces of I"  boards.
•  Nail I"  boards to bottom  o f top chords w ith two 8-d nails at each intersection.
•  Nail 1" board to end-wall construction.
For easy application, nail bracing before applying the sheathing. Do not use spaced sheathing.
SIMPLIFIED METHOD OF CUTTING GUSSETS IN QUANTITIES
STRUCTURAL DESIGN DATA
T he glued gusset plates used in this truss form  rigid connections and introduce secondary bending stresses in the chord and diagonal web members. Since the truss does not function as a pin-connected structure, analysis by means of the usual graphical m ethod (funicular polygon) is not accurate. T he design of this truss is based on test results using electric resist­ance strain gages in an experim ental stress analysis of a m odel.* W hen the truss is con­sidered loaded with 40 pounds per square foot of horizontal projection (25 pounds live load; 15 pounds dead lo ad ), the stresses shown in the table occur.
T he glue area at the gusset plates were designed so tha t the axial forces were transm itted from one piece to the next w ithout exceeding the allowable shear parallel to the glue bond of 90 pounds per square inch.f A large factor of safety was used. T he heel gussets were m ade sufficiently long so tha t transverse shear stresses under design load were well below the allowable 300 pounds per square inch.
4 0  LBS/FTi i i T~n 4 0  LBS/FTI I I "[_ □ 4 0  LBS/FT
♦ “ The Purdue-lllinois Nail-Glued Roof Truss with Pitches of 3:12 and 4:12 for Spans of 2 4 'B "  and 28,8,/,"  Purdue 
University, Agricultural Experiment Station Bulletin ( to be published).
+ “ Design of Nail-Glued Plywood Gusset P lates," Purdue University, Agricultural Experiment Station Bulletin 613, 
1954, Lafayette, Indiana.
■ Hmf
UNIT STRESSES DEVELOPED UNDER DESIGN LOAD
(pounds per square inch)
Span 28- 8"
Position A x ia l Stress B end ing  Stress Com bined  Stress
A -435 3 43 «
B 534 458 99'/.
C -412 574 986
D 491 170 66 '1
E -394 350 744
F 388 58 446
G -505 325 830
H -54 12 66
1 113 152 261*
Note: Negative sign denotes compression.
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